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tt*HMt4S 3 35 «W4* 11 Jt JtBJtiK 5 M 



[54]**** Knttttm*tt?ft*iMHtH&*ll 

W-#WJM*T , fe»iKT^« : ( 1)#X 

fWf^MEIff* X»Y ^T|Rl»3a«J^»a^±; (2) ran 

*jjri»#i<6)/B»*tt*#*i***» *h*K7)**i 




jj £r * ^ 



1* ^^^*t^J^^M,^#jfeJi^B3l|t^it:»Ji^fl|^x#t* 



13, 12 &+mibib*ikmiUUL*LM*- 

15, M-**- 12 *t***ti*«* l#fc#-*b5 

16, MM 12 &t/5fri£##t&&*£. 

17, MM 12*ifctt3r*, i£&^tf ^jfc^ffi/^iMm&^-f- 
18, MM 17**4**. #t#ifc4***#^*l&**. 

19, MM 18**4**, *ttf*4***#JU=-IUfc*.. 

20, MM 12**4**, i£fete4^*#£^ifc4x#434i| 

j^*4***#*4#juima»*. #*4**#-*4mp*. 

21, mm 12 *&#**, *tw>*wwfc**#t 

#4#$. 

22, MM 1 **4**, X#fc* 

£#£**F:fr4-*i'**, fe^tf*****^*^*^**** 
4/*fifc4££^#-. #*X#4#A^#****MIW*. /3r&4* 

*#J||WSBHl^«*^#-^#tt4$*^fr*l W4*Jfcl&*, 



# It JS* at & # ^ * * *N h 8 3* * & 

^r&iMfc&fc-f-ACFiB)**. ****** is FIB^^T 

»^a#^#4««^&^«;x^^^^f-*^*«.x#. 0r#, fib 
>5r* t <H&#T>asfr*-->hx<frjS,|L ( ff4LJiL**jMlfe*4MF-. *P 

nift& FIB #-##&X ®^gmt^*^t4L«.^*itA^: 
( 365nm) ? P DUV ( 248nm *» 193run) 

^^a^x#^^^^t^^#i^3t^-^A^^.^^^^ 



4MS#*)*k (GAE) . 

Hattori MRf«l«fA 4,951,097 tf£8*#J, 

&ti\&*L#l GAE*«Mr*fe,&. GAB 
>*£;f;&^tt*£iSL. GAE^^^^it^iL^^^isk^fit^^. 

6-129260 # B^flfifr, &^££:***tt> 4HfT £ 
GAE*t^tte##*U *<MT*&. *&t%£rfr&aj*!k&ty 

jMj-f- FIB tt4£JL6*te;fr. itfl^&^ft SI Jfc. £FIB 

*)ML#*a^x^x#>lL. /^#, £x#;*^£££t#>titf*to 

^E. " Characteristics of gas-assisted focused ion beam 
etching", J. Vac. Sci. Technol. B. , 11(2), p. 234, (1992), & 

R.J. Young, J.R.A. Clever H. Ahmed 

4$i&7 GAE. 
ttf&fetf GAE^i*. 

*: ( i) ^.X^^^T^X^ Y;$-6,##tf£^Ji, ( ii) J8*L&# 

x^^r^iJr^^itJIL^x^t^A^^^^S^ ( iv) 4MM£*« 
3*****«**i*.**«***#**Mfc, ( v) 

( vi) ft Zfr (vii)*)*k;$r 



( i) ^M^^^^m^M^^^^^L^^i^^ 
( ii) £#jM3#^J*tffl»t, tefl*rfr^4Mr##JMt&t&tfl 

&3Lftrm#>JiL&8L&&4i.$-% J f- (skeleton) t &^fc>Bi "J" 

4 ft ft* ft FIB)/ 1 £##ft^-**»* *UM*ft?-*^£** 

S 3 *H*« 7 *3M^t 1 *MW*lit«-# 

9 4A-4C5.^T® 1 tfjJ-ft¥>&#.&m> 7 

95^9 4A-4C ^©^^JK^^hit^AfcP&^^^^^lK^ 

© 7 »#«*f ^Ai*** Mil M«. 



Jt^^BJS^^JKW-^^-^A (FIB) &&10. m l#&&10fe4fr 
&-F&12, *££22, ^###«T^«t34^^^^^ 50. * 

T-*HHaMrT«**.f"* 22 10 *tJ£*OJC#*$— 4p 

FIB &&##|^ Micrion FIB 9100 

8000 3! , Massachusetts, Peabody # Micrion lb . 

^ 9100;T->h£4*^£^->H£&^#^;* lOnmtf 30kev 
til Ga+$^;&. 9100 TtfiSUM7fc*££ 22 <JUi-A*|"Mt. 

8000 ♦-"f^**.*!-*** x-y 25nm 
30kev 6$ Ga+fc^f**. ^ -f 8000 £,A4L*»££j&4ij|lff| Ifc. 3*-f- 

8oooi£T^i&|t^^j|-$^: 22 n«i-Jt#A#^. 

#^#.j(LS 1 *TA4*£«I, 12 14, 

fe*L16, 18, 19, **-£&«^*20. 

12 #-F£.££ 22 tf-htf, 22 24, 26, X* 30, 

J=.*.*L-7-JMH& 28 #nfe#*#i#.>t 32. 1 Jl£4t*H#- 

i££&34fe##36, >5.^^40, $L%2L&$l¥jmn*7L42, frfttiL 
fit 44. 4£%£&*)4s 50 T# 52, $ Uti**)**. 54, # 

&#-ic56, JS-TF^it 60, *3#&&**>t 62, #&^#&64. #7 
£.51 FIB Z 4*. -FA, X-Y ^i6«:^LiL^#iL FIB 



12 tf#atFIB*Sfc, i*fc-f*Mi-f*££ 224L-t, *££22 
22 ^H^^>&#*|-^^#*1-#itl^«. 34. jL*»Ti»4k;M( 
#&*^fliJltK3)<Kr> ^T&^»^^ 12 

12 14, Ttf&tH* 

&(GFIS). Ute^SI tfcfc#L 16 tfJidg. ?| <fe& 16 

ft 12 feteT^***^* 20 *a*=r*frJ^ 30 4L^^'»#^^C 19. 

22T^^.-^^^^^^^» fe#fi&iL#iHp 
jL#X#30##i3tjL&26#X#£#;?G24. ^£ 24 Jl*tSLjs. 

Afc, #££22 32, a&^iU&tetf* 

^•f-KLtHS- 28. >fr^T^it^^r^^^*ffl— 22 4pT>« 

^ijt^JK.^^.^, &fc-5~£i£6$ FIB Massachusetts, 
Peabody #J Micrion & % 6**££. 

#K 3t/v£££ 22 ft, 22 *^X#4l,SjW 

it«&&A#*1-#al*tt. ft 34 ^«^iH#^-f»lx^ 

30 «4u*i»*«^4i****i«*A#.. 

34 kte&fc*##*Jm##3t^& 44 
* 36, 44 frftft #$LJ6L&Hft$)J~ti- 

tf^ttftf'tlt. J^&tf ft 34 &4*-^i*'fi£44i£*& 

6$, #jMH*^it44 ^^r^iE.^#:#il^i# 30 #iL£ 
#iH^^^A^tt 40. >E£;**t- 40 ^W^NnH 42 ;fe 

i±$fc4M*attfi£ 44 #J#- 36 tiUSL&HfttiL-Z. K 1 t^r^^^^if- 40 

>!? -H- 40 Wlif it 44 W^^ia^ # JL^#iM**Jifc#J&3fr#U# « 



&&m&i4x.ftmi&ntfft&ftftM&M 70 

71 ^*kfflSfc**£-:fc;fj&#*U 72^173 

74 if* 75 4Lfl|«i~*JL4MMiHH, 

X-Y-f-ft^^ 100 ^1 600«**»&Z;5r6:& 100 ^ 400**.. 
ft 100 £»J 400 **4l jiq tf:#*f . 

X Y &&&&&&& ft 30 

ft. >i^^Jit#©^^>#83^-^^S^r^^^4L^:*^. 

112/*£-**]atf*#4^**#*-f;fc 12«$«,^a 3/>Ti&^ 
0 3 JL^T—**-**!*.*-.* 84>Mli£#i3|*E86 

%L&#)4t$&mmin 82. ft*ti4tz&tom*Jt-+*in&mmiii. 

•?-*.*. 4hM¥i&&#lK^%.#!4zO. 7**£>J 0.2**. 

^(5). fr® 3/*f^» *tm&-f>L 52 Z 6 *.— *M**-X *> Y4kX«jft^jL 

— it#S^^Ti^30^-^^30a^^#. S 
4A &#X>fra$— 30a, #X#;f 88 #iM^ 92 # 

;M.ti*4*TMt£*'n 4A^5*/r^##Jfc88-L*$ffl^$JBl90 t 
*#^^^60-#*ha^-*. £E9 7 f*« 7 
5L^r^^al,^a. -M"ffl4A:£4C, ffl5*»©7, jfc fcteTifc 
#Jfc: #*100 4cX^30j£^-^T^^X^Y^-^^^^^-^^Ji; 
102 20 £r#&;ttfx#4L#Eii*, 98 



* 1 04 £ # * 1 0 2 # ft 9t ft & & E *U I A &«* *] 4* ^ ; # * 1 0 6 

itn*mmiti$ 92; 112 Asta*-^**^*^^ 

1 12] 100#fc#£. 

1 5 3] 30#fc&> **H*;t*.# 1 10 

££tt£-*i£&iiL*f£ 10- 6 Torr^L*il^. *L*3fc4 

10 5 Torr. 

© 4B JLtfT ffl 7 114 ^AJ^X# 30a 

^^$t^H^^^ 20 ,2r#B^$a& 90 92, HTX 

T##. ( i ) m &iikfrT&&&KJkX&&jt#!-%fr t ( ii ) £*ML43 
;Mt&&^&tf £->Ht4£*ftf $t. vfr 

ffl AC 7 4tmftf£Kfr& x-ft 30 4B t** 

R^,96, m 4C t^^ttfl— @L*H96 e,SL*t*#T— *Ji£4fJfJii 

S 5 4.® 4A 4C&^^X^^— *p^30a^iI«,B. S 5 JL 
^7&i£*#7 2^^92##jM^*fc!flffl^$J&. B 5*£3.-^ 
T4^^^^«^|^^ 92 #*i^fc&*i^jMI&tt*T,*- 
97. 

9 6 J^T ftfr 97 ffl. M JMHftR*'T>MtaUK. 100 # 



&M#ifF&*%$«l*t&. GAE *J«T«l*#iE.^«:*#^^^^ 
4* 99. ^i£4r# E&J±*J 4* 99 

#tf ££^4LTtf**^#A&7fr-f&, S^4L^ 102 J* X-Y*fc& 
#.-f-4rJ>4ttf 102 ft &*-ftm#l Z £#. 

1. *t%*tkl2* fc#t^4>G 32 4*~;MM^M1J£ 28 
50 50 fete*t#&#. it 52, 

-*fe-a-#&^N!-& 64 tf&ai/^HJM, 62. *ta»^>t 52 ig.i±— 
#4fr#*£J§-->N§$-f 12#|i£###J*;fc58;tei£&. 0r&tf*t 

Unix Sun X##. 

5i^*b^H*frX/*tl{^^*hi0e8l 52 ^ 1 f «^Uf 

#, 10 M n^t*. 20 43#x# 30 J-iL*] 

*kx#30 6^4t*T»^#^43*&ei|. 

a 1 1 ^miswit 62 ftftm 

£##>K4tx#X^ Y#X#4M&, #JL|L*f tf-f X * Y #jt 

^f«Jii.X^^*J*. 

^$«Jiix#i^-#:3t^*Jl:^Ji^^X#^i5|5/h#Jt#^L^# 
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>t 58. £*M*&tf 58 

ttx^f-tf. -*t*i«.^>&*^^^|t^^^20^^^t^ Zlb 
ii.f-#jL1^X>ff 30#£tf#XY&Jt*#-^tf. iftit^iNi^^A20 
#.JL*>J|l 20*^-X^ 30^^^9tf>Q, T#*#£x# 30 &£.#JE. 

20 #Ax# 30#&£/*p^. 

f<M8 l^Tfe^m 19^»^#12, 19/fl-f 
<*#&^jH 20&#x# 30{6&ft&itateJli&&3-jlL*tfeJLtir 30 

i*^fe3Jl&*t^;Mi-;fcx>fr 30 #&£^tt*&*|5T>a#-f £ 

^^->h^tt-f^ 24T»a&**\&f-$f**t« 
<KlX, Y*»Z£|8J# X,Y*»Z£f*J##, 52^X6^^^ 
^#^*t*X# 30 «>6ttex# 
30 «*&£.#4» JL#;£JL£fc&#^j|ttf JidM»#x# 30. 

iE^>^X^^4!6^.T^^tb^, $ 1 ****** 10^.#7->h 

S&lTTfttit&m.'. Micrion FIB 9100 if* 8000 *t/8-f GAE 

ftfe&ftjfc, *«#A##Jt^*. A££At*£.*.Aa*.*4 10" 
6 Torr. 4^ ***** 



2§x###tf#J^#3La& S; 3.£ X-Y-f-flft**** 100 ill 600# 
& l7>4n% 100 400 *ML. 100 *» 400 ft*.*.*. 

te*J7-*JE0L model 6400 J£ft4fc, 

£#&ft4t; 

Z&HALfrGz&jf ) 

##^Sft4fc^ 7 (Advanced Materials 

Laboratory Concord, MA) . ^JMMMM^*ft4fc#*#**, 

Dektak 

2ft*£,£# Dektak IIAfeJftftfll ^#49$ 
f - Cr # 4* >R,^# 

30%-70%^^^*^fe^^^ i ^^^4 L ^^^^^ J(t ^ H , 
W% 1 5 30 1 

10#fc*. &-M Cr*M r tf AFM if-#^L *h 

■f 35 #*#'/T/M:T»aiMi*$. 

*Ji*ft+i*fl -f Cr*ftft4tt, **T**^jt#lMMr#ft 
$ 2te*t Cr n 30%-70%6^>6^*J^^ 

•JtA^«r««»«tt«llb#A#-A.*«|^«« Ga *.*)** 
2. 0 3>J 2. 2 
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*ktt 80-100 m*.#t HA&-+frk.¥i$L$; 

• *^#£#rt**#8tt%T(<F&*)£ 365 #l*&-fc#*L7 

97%. 
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